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Description 

This invention relates to an arterial transintimal 
recanalisattdn device. 

In middle age. over 40% of males have evidence of 
significant >^scular impairment due to arterial fat 
deposits. This generalised disease, atherosclerosis, 
may be heralded by relatively minor, but nonetheless 
disabling, symptoms of lower limb peripheral vascular 
disease. This may range in presentation from mOd inter- 
mittertt claudication (limp) which may or may not limit 
lifestyle, to critical ischaemia with rest pain and/or ulcer- 
ation or gangrene with an associated risk to life and 
limb. Management involves attention to the presenting 
cGnical problem, which may be acute and necessitate 
immediate intervention. Surgery has been the mainstay 
of intervention for some three decades, however mini- 
mally invasive management by balloon angioplasty and 
related techniques has become of rapidly increasing 
importance. 

in tiiese newer procedures a guidewire is inserted 
percutaneously tinrough an arterial stenosis or ocdu- 
ston using x-ray control. A t)alloon is tiien passed over 
tiie guidewire and inflated in the obstructed segment 
These procedures are cost effective, very low risk 
(about 0.4%) and are performed under a local anaes- 
thetic; discomfort Is minimal. 

Technical failure occurs in about 20% of occlusions 
treated and is due to failed guidewire passage (due to 
heavy calcification, vessel perforation or. most com- 
monly, subintimal passage of tiie guidewire). elastic 
recoil of the arterial wall, or acute occlusion due to 
spasm or thromtxembolism. Elastic recoil and acute 
occlusion can be managed by alternative techniques. 
Where tiiere has been subirttimai guidewire passage, 
success may necessitate breaking through the intima 
into the patent, distal lumen. Whilst this can be attained 
in atx)ut 50% of cases in tiie remainder tiie intima 
resists attempts to pass a giidewire through its sub- 
stance due to a combination of tiie sti'engtii and integrity 
of the intima and the necessarily atraumatic construc- 
tion of the guidewires used in these procedures. 

An aim of tiie present invention is to provide a 
transintimal recartalisation device which overcomes the 
problem of the intima resisting passage of a guidewire 
through its substance. 

A further aim of the present invention is to provide a 
method of as$9nt)ling a b^nsirrtimal recanalisation 
device. 

In accordance witii a first aspect of tiie present 
invention tiiere is provided a fiexitjle transintimal reca- 
nalisation device adapted to be guided tiirough tiie vas- 
culature of a patient comprising a guide tube, a flexible 
needle having a bevelled end and located in said tut>e, 
wherein said needle is movable from a covered position 
wherein said bevelled end is within tiie tube to an 
uncovered position in which seud bevelled end is 
exposed, and means enabling said bevelled erxl to 



adopt a desired orientation witii respect to tiie tube. 

Preferably, said tube has a bend in its length and 
tiie needle has a bend in its lengtii which conforms with 
tiie bend of tiie tube, tiiereby orientating tiie bevelled 
5 end wttfi respect to tiie tube. 

It is preferred that said needle is hollow. Preferably, 
said device further comprises means for manoeuvering 
tiie needle wftii respect to tiie tuba 

The means for enabling said bevelled end to adopt 
10 a desired orientation witii respect to tiie tube may be 
provided by saki manoeuvering means. 

In a preferred embodiment of the invention said 
manoeuvering means comprises a first body connected 
to an end of tiie needle spaced from tie bevelled end. 
75 Preferably said first body is provided witii a first aperture 
tiieretiirough in communicatk}n witii said hollow needle. 

It is pr^erred tiiat saki device furtiier comprises a 
second body connected to an end of saki tube and 
wherein said second body is provkied with a first aper- 
20 ture tiierethrough to allow tiie passage of said needle. 

Said first body may be provkied with a second aper- 
ture extending from said first aperture to a surfece of tiie 
body Similariy. saki second body may be provided witii 
a second aperture extending from saki first aperture to 
25 a surface of tiie body 

Said first and second tsodles may be provkJed witii 
cooperating alignment means whereby cooperation of 
sakj means results in tiie bevelled end of the needle 
adopting a desired orientation. 
30 Preferably, saki alignment means conprises a 
cooperating protrusion and recess. 

In a preferred embodiment of tiie invention, said 
first and second bodies have means for indicating tiie 
relative position of the bevelled end of tiie needle witii 
35 respect to an erxj of tiie tube spaced from said second 
body 

Said indicating means may be provided by tiie 
cooperation of a protrusion with one of at least two 
spaced apart apertures. 

40 The first and second bodies preferably form a luer 
arrangement 

ft is preferred tiiat saki needle and/or said tube is or 
are formed from a material having shape memory prop- 
erties such that the needle or tube will adopt said bend 

45 at a given temperature. The material may be a nickel 
titanium alloy. 

In accordance wrtii a secorKl aspect of the present 
invention tiiere is provkied a method of assembling a 
flexft)le transintimal recanalisation device adapted to be 

50 guided through the vasculature of a patient having a 
guide tube, a flexible neecfie having a bevelled end ar^ 
located in said tube, a body connected to an end of tiie 
needle spaced from said bevelled end and means ena- 
bCng tiie bevelled end to adopt a desired orientation 

55 wHh respect to the tube wherein saki method comprises 
tiie steps of threading tiie end of tiie needle spaced 
from sakt bevelled end tiirough tiie guide tube until it 
extends beyond an end of the tube and connecting saki 
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body to the end of the needle. 

The advantage of this tack-loading' method is that 
it enables the device to be assembled without the need 
to pass the bevelled end of the needle through the 
length of the tube and hence reduces the risk of the bev- 5 
elled end being damaged during assembly. 

According to a third aspect of the invention there is 
provided a method of assembling a flexible transintimal 
recanalisation device adapted to be guided through the 
vasculature of a patient having a guide tube with a bend 10 
in its length, a flexible hollow needle having a bevelled 
end and located In said tube and means enabling the 
bevelled end to adopt a desired orierrtation with respect 
to the tube wherein said method conrprises the steps of 
threading a stylette into the tube until an end of the is 
stylette extends beyond the bevelled end of the needle, 
inserting the needle and stylette into the tube until a 
desired position is reached and withdrawing the stylette. 

Once the device has been assembled it may no 
longer be possible to disconnect the body from the nee- 20 
die and hence rf the needle is removed, for example, in 
order to be cleaned, it will not be possible to reassemble 
the device by the above-mentioned t3acK-loading' 
method. In consequence, the above method is particu- 
larly advantageous since it enables the device to be 2s 
reassembled with a degree of protection for the bevelled 
end of the needle which passes through the length of 
the tube. 

An embodiment of the present invention will now be 
desaibed, by way of. example only, with reference to the 30 
accompanying drawings, wherein:- 

Figure 1 1s a sectioned elevation tiirough tiie princi- 
ple components of a device according to the inven- 
tion; and 35 
Figure 2 is an exploded pictorial illustration of the 
principle components of the device shown in figure 
1. 

The outer catheter 3 (figures 1 and 2). This is of 40 
polyamide or other radiopaque, plastic construction, is 
tapered to a catheter endhole of in the region of 0.95mm 
for passage over a conventional, wound 0.9mm or simi- 
lar guidewire. Lengtii of 3 is dependent on the vessel 
involved, generally 65cms. Diameter should be in the 45 
region of 1.67mm (5 French). 

At the proximal end is a hub 12 with luer sized 
syringe fitting S' in Figure 2 and a locking, free rotating 
collar 13 in Figures 1 and 2. The hub construction is 
such that it is possible to insert the curved end section so 
of 2 through S* and into 3. 3 is normally straight (as 
shown by 3\ Figure. 1) but will adopt a curved end sec- 
tion when the curved end section LD on 2 is fully assem- 
bled to 3 (illustrated in Figure 1). 

The guide tube 2 (Figures 1 and 2). This is of flexi- ss 
ble, radiopaque metal such as nickel titanium. Diameter 
is dependent on 1 and 3 but generally is in the region of 
1mm (3 French). The length of 2 is such that tip D of 2 
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lies approximately 0.5mm behind tip E of 3 when 2 is 
assembled to 3. The shaft of 2 is straight apart from tiie 
end section LD in Rgure 1 which has a curved angula- 
tion C which is equivalent in radius of curvature R to 
curved angulation C* onl . as in Figure 1 . The length LD 
on 2 is in the region of 4.5mm less than the length LA 
on curved end section of 1 (i.e. length LD on 2 is of the 
order of 1.5 to 2cms). The curved end section LD on 2 
commences at L on 2 such that when 1 is fully assenv 
Wed and advanced into 2, point L on 2 coincides with 
point V on 1 where L is the point of commencement of 
the cun/ed end section LA on 1 . 

The proximal end of 2 is fitted with a hub 8 in Rg- 
ures 1 and 2 with screw f ittings 9 and 10 which accom- 
modate locking collars 5 on 1 and 13 on 3, in Figures 1 
and 2. There Is a luer sized syringe fitting S within hub 8 
as in Rgure 2. A friction coupling 1 1 prevents rotation 
between 12 and 8 when these parts are mated. 

The inner needle 1 (Rgures 1 and 2). This is a flex- 
ible needle constructed of a radiopaque metal such as 
nickel titanium. The lengtfi of 1 is such that tip A of 1 
projects approximately 4mms, X in Rgure 1, beyond tiie 
tip E of catheter 3 when the transintimal recanalisation 
device is assembled with tiie bushes 4 on 1 , 8 on 2 and 
12 on 1 in Figure 2 fully mated. 

The shaft of 1 is straight apart from end section LA 
on 1 which is normally curved as shown by V in Rgure 
1. The radius of curvature R of end section LA of 1 is 
equivalent to that of curved end section LD of 2 in Fig- 
ure 1. The length LA on 1 is in tiie region of 4.5mm 
greater than length LD on 2 (i.e. lengtii LA is of tiie 
order of 1 .95 to 2.45cms). The curved end section LA 
on 1 commences at L on 1 such that when 1 is fully 
assembled and advanced into 2. point L on 1 coincides 
with point L on 2 where L is the point of commencement 
of tiie cun/ed end section LD on 2. In this situation (fully 
assemt}led), the curved end sections LA on 1 and LD 
on 2 coincide, constraining tiie curved end section LA 
on 1 to adopt its lowest energy level and ensuring a con- 
stant orientation of bevel B as in Rgure 1. In this fully 
assemt)led arrangement, tip A of 1 lies approximately 
4.5mm beyond tp D of 2. 

Diameter is such that 1 will pass through 2 with 
about 0.05mm clearance and is of the order of 0.64mm 
(23 SWG). A low friction coating of inner needle 1 may 
be utilised. The inner lumen of 1 will allow passage of a 
0.38mm, or similar, guidewire. 

The proximal fitting of 1 is a hub 4 in Figures 1 and 
2 witii a luer sized syringe fitting 1 6 in Figure 2 and witfi 
a single orientation device 7 which, when fully engaged 
with 15 in Rgures 1 and 2 and fixed using the collar 5. 
ensures that the curved end sections of 2 and 1 coin- 
cide both longitudinally (i.e. in start points L and L of 
curved end sections L and LA) and in radial orientation. 
In this situation there is a known orientation of bevel B to 
the hubs 4 and 8 in Figure 1. Marks or shape features 
(not illustrated) on the outer periphery of 6 and 8 may 
help to achieve tiiis. Rotation between the fully assem- 
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bled hubs 4 and 8 in Rgures 1 and 2 may be minimised 
by use of a friction coupling (not iliu^rated). 

The engagement of single orientation device 7 with 
15 in Rgures 1 and 2 takes place over a distance 
slightly greater than the length X in Rgure 1 (approx 
6mms) and during this engagement there are two pal- 
pable clicks generated by pips on one plastic member 
conresponding with detents on the other (not aiu^rated). 
The first of these palpable dicks occurs when the tip A 
of 1 lies in its retracted position, about 1mm behind the 
distal end D of 2. The second occurs when 1 is fully 
extended such that tip A of 1 Ges approximately 4.5mms 
beyond tip 0 of 2. 

Attemativeiy, provision of an Increased number of 
pips and detents will generate multiple clicks (or dick- 
stops) throughout the extension process, indicating var- 
ious positions of the needle tip up to full extension. 

The hub assemblies 4, 8 and 12 on items 1. 2 and 
3 in Rgures 1 and 2 could be provided with side Injec- 
tk}n ports (not tHustrated) to allow intraprocedural flush- 
ing with, eg., heparinised saline. 

The advancement of the needle 1 will produce a 
resultant force on the tip A of 1 due to the constant ori- 
entation of B as in Rgure 1. This vector tightens radius 
of curvature R on the extruded length DA of end section 
L'Aon 1 in Rgure 1 and assists tracking of the needle tip 
A towards and into the adjacent vessel lumen. In the 
fully exterxled position of^,iha angular drection of the 
tip A of 1 is constantly orientated by the engagem^ of 
hub it^ns 7 and 15 in Rgures 1 and 2 and is indicated 
by the visual marks and/or tactile features on the outer 
periphery of 6 arxj 8. 

Guide tube 2 and inner needle 1 are nonnally sup- 
plied preassemUed as the puncture device. During 
manufecture the puncture device may be assembled by 
back-loading the needle component 1 into guide tube 2 
prior to the fftting of hub 4 to needle conrponent 1 in Rg- 
ures 1 and 2. Back-loading will minimise frictional 
effects of inner wan of guide tube 2 on tip A of 1 during 
assembly 

An altenmtive approach to the reduction of fictional 
effects during assembly could utilise the known shape 
memory properties of nickel titanium to achieve temper- 
ature dependent straight»iing of curved end sectfons 
LD on 2 and LA on 1 priorto mating these components. 

The puncture device is supplied with fub items 7 on 

1 and 15 on 2 in Rgures 1 and 2 pre-engaged at the first 
dickstop position and with collar 5 of 1 in Rgures 1 and 

2 fully slackened. In this situation, the tip A of inner nee- 
dle 1 will be In its retracted po^on within giide tube 2. 
A detachable saf^ spacer (not illustrated) coiid be 
incorporated between hub items 7 on 1 and 15 on 2 In 
Rgures 1 and 2 to prevent premature ejqsosure of tip A 
of 1 from tine puncture deviceu.^ 

Stylette (not illustrated). This optional accessory is 
a metal, rounded tip styfetfelif diameter approximately 
0.3dmm and witii a proximal hub fitting. Length is such 
that when fully assembled to 1. stylette protrudes 



beyorxl tip A of 1 by about 0.6cm and produces a 
straightening effect on curved end section L*A of 1 . 

Whilst 1 and 2 will normally be supplied reassem- 
bled. If during use tiiey are separated (for example for 
5 deaning and flushing) and require reassembly, tiiis may 
be assisted by assemtsly of stylette to 1, the resulting 
partial straightening effect on curved end section LA on 

1 assisting re-introductionoftiie tip A through hub 8 and 
into the lumen 2, the stylette also redudng impaction of 

10 the needle tip A of 1 against the inner wall of 2. Hub item 
7 of 1 is tiien engaged into hub item 15 of 2, at the first 
dickstop position and the stylette removed, when tip A 
of 1 will be in its retracted position within guide tube 2. 
Where shape memory properties are utifrsed in 
15 construction of guide tube 2 and inner needle 1 . temper- 
ature dependant straightening of the curved end sec- 
tions LD on 2 and L*A on 1 would ^litate reassembly 
of these Items. 

An ultrasonic doppler stylette (not illustrated). This 
20 may be provided to assist needle placement into tiie 
vessel lumen by d^ecting tiie doppler shift of flowing 
bk)od when the needle tip is directed towards a patent 
vessel lumen. 

Use of shape memory properties of nickel titanium. 
The use of nickel titanium in constructton of gukJe tiJt>e 

2 and inner needle 1 would permit sD^iloitation of tiie 
known shape memory properties of this material. The 
achievement of temperature dependent straightening of 
tiie curved end sections LD on 2 and LA on 1 in tiie 
assembfed puncture device would fiadlttate assembly of 
tiie puncture device to cath^ 3 In Rigure 1. On attain- 
ing namai body temperature (37°C) the end sections 
LO on 2 and LA on 1 wouki regain tiieir original curved 
configuration as shown by radius of curvature R in Rg- 
ure 1. 

inner guidewire (not illustrated). This is oftiie order 
of 0.38mm diameter. Length is in the region of 160cms. 
Low friction coating will assist wire passage. 

Imer recanalisation catheta- (not illustrated). This 
fraf conponent is a plastic catheter of external diame- 
ter about 1mm (3 l=rench) to aEow passage tfirough tiie 
lumen of 3 and tapered to an end hole of in tiie region of 
0.43mm. to fit ttie inner guidewire used tfirough tiie 
lumen of 1. The inner recanafeation catiieter wiU be in 
tiie region of Scms longer than 3. The hub of tills catiie- 
ter could be constructed to mate the hub and rotating 
collar 13, 12 of 3 in Rgures 1 and 2 to passage as one 
unit 

The mode of use will now be described witii tiie aid 
of drawings, Rgures 1 afxl2. 

A conventional angioplasty will have been 
attempted but guidewire passage will fiave failed owing 
to a persfstentiy subintimal position of tiie wire. The ini- 
tial arterial puncture shoukj be made obfiquely. a per- 
pendicular puncture may predude introduction of item 
2. The guidewire tip is positioned, inder x-ray contiDl, 
adfacent to tiie patent distal vessel lumen and in a 
sdbintimaJ position. The catiieter used pp to tfns point is 
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removed and replaced over the guidewire by a short, 
standard, angiographic sheath of internal diameter at 
least 0.167mm (O.SFr) in excess of the outside diameter 
of 3, leaving the guidewire in position. 

The transintimal recanalisation device is supplied s 
sterile, in sealed packaging and is a single use device. 
The inner needle 1 and guide tube 2 are normally sup- 
plied preassembled as the puncture device. A stylette 
may be supplied to facilitate reintrodudion of 1 into 2 
should these items be separated during use. Alterna- io 
tively. the use of shape memory properties could be 
used to facilitate reassembly of the puncture device. 

The outer catheter 3 is flushed and loaded onto the 
guidewire and advanced through the sheath to the 
guidewire tip. The guidewire is removed. is 

The preassembled puncture device is examined to 
ensure that the tip A of inner needle 1 Is in Its retracted 
position with hub items 7 and 15 on Rgures 1 and 2 
engaged to the first clickstop and tip A of inner needle 1 
lying unexposed, within tip D of guide tube 2. Collar 5 in 20 
Figure 2 should be fully slackened. The central lumen of 
1 is flushed with heparinised saline introduced through 
luer fitting 16 of hub 4 of 1 and the puncture device is 
passed with care through the lumen of catheter 3, 
assisted if necessary by gentle rotation. Exploitation of 2s 
the shape memory propertes of nickel titanium would 
allow use of tenrperature dependent straightening of the 
curved end sections LD on 2 and L*A on 1 to further 
facilitate passage of the puncture device through the 
lumen of catheter 3. . .30 

It is essential that during the introduction of the 
puncture device into catheter 3 the operator ensures 
that inner needle 1 remains in the retracted position as 
shown by hub items 7 and 1 5 in Rgures 1 and 2 remain- 
ing in their first clickstop position. Hubs 1 2 and 8 in Rg- 35 
ures 1 and 2 are now locked together using collar 13. 

A digital subtraction road map is made using con- 
trast injection into the sheath and with the x-ray tube 
positioned to show the tip of the assembled device adja- 
cent to and, in the plane imaged, maximally separated 40 
from tine distal lumen. The curved end section of the 
assembled device can now be finely directed by gentle 
rotation of the hub assembly, assisted by the external 
marks or shapes on the hub assembly. Further contrast 
injections through the sheath may be necessary during 45 
this process, until fluoroscopy in two planes shows the 
tip of the assembled device to appear directed exactiy at 
the patent, distal vessel lumen and separated from it 
only be the intimal layer. This process may be further 
refined by use of an optional ultrasonic stylette which so 
uses a doppler signal to assist direction of the needle. 
When the angulated tip of the device is judged to be 
directed at the distal vessel lumen and separated from it 
by not more than 1 to 2mms. the safety spacer frf fitted 
between hub items 7 and 15 in Rgures 1 and 2) is ss 
removed and the hub 4 of 1 is advanced to the second 
clickstop of hub items 7 and 15, shown in Rgures 1 and 
2. This advances the tip A of 1 through the intimal layer 



to a position approximately 4mm. X in Figure 1 . beyond 
the tip E in Rgure 1 of catheter 3 and into the distal ves- 
sel lumen. Collar 5 of 1 is now fully secured to male 
component 9 on hub 8 of 2 in Figures 1 and 2. (An 
arrangement of 7 and 1 5 in Figures 1 and 2 may be uti- 
lised whereby there are multiple clickstops (not illus- 
trated) indicating varying degrees of extension of tip A 
ofl). 

If there is free return of arterial blood through the 
hub assembly. 0.38mm (or similar) guidewire passage 
can now be attempted. Alternatively, a small contrast 
injection can be made through the lumen of 1 via hub 
16, Figure 1 , to determine tiie position of A, Figure 1. If 
tip A placement is not satisfactory, the collar 5 on hub 4 
in Rgures 1 and 2 is slackened allowing the inner nee- 
dle tip A to be withdrawn into the retracted position (first 
dickstop position of 7 and 15 in Figures 1 and 2). Fol- 
lowing careful repositioning of the transintimal recanali- 
sation device as above, further attempts may be made 
to enter the lumen. The small diameter of 1 reduces the 
risks of damage to collateral vessels and target vessel 
perforation. It is however stressed tfiat significant force 
must not be used and the procedure must not be pro- 
gressed if the inner needle tip A is not within tiie distal 
vessel lumen. 

Where tiie position of tip A of 1 is judged satisfac- 
tory, the 0.38mm guidewire is advanced beyond tip A of 
1. with gentle torque if necessary, and into the distal 
vessel lumen. Passage of the wire is ^ctlitated by the 
constant orientation distally. as B in Rgure 1 of the nee- 
dle bevel. When tiie 0.38mm wire position is judged sat- 
isfactory, collar 13 on hub 12 of catheter 3 in Rgure 2 is 
released and tiie puncture device, comprising inner 
needle 1 and guide tube 2 secured together by collar 5 
of hub 4, is removed over the wire as one unit and with- 
out witiidrawing either catheter 3 or the wire. 

It should usually be possible to now advance cathe- 
ter 3 over the 0.38mm wire and into the target vessel 
lumen. This process may be fadlitated by use of an 
inner, coaxial, recanalisation catheter (not illustrated) 
whk;h is passed over the wire, through tiie outer cathe- 
ter 3. The inner recanalisation catheter, if used, is longer 
than catheter 3, allowing passage of inner recanalisa- 
tion catiieter into ttie distal lumen over the 0.38mm wire. 
Outer catheter 3 is then advanced over combined 
wire/inner catheter until tip of 3 lies in the distal vessel 
lumen. 

The inner catiieter and 0.38mm guidewire are now 
removed and contrast injection can be performed to 
confirm tiie position of 3 in tiie distal vessel lumen. 

If position of 3 is judged to be satisfactory, a 

0. 86mm guidewire can be inserted and 3 exchanged for 
a conventional balloon catheter for angioplasty to be 
performed in the standard manner. 

Claims 

1. A flexible transintimal recanalisation device 
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adapted to be guided through the vasculature of the 
patient comprising a guide tube (2), a flexible nee- 
dle (1) having a bevelled end (A) and located in said 
tube (2). wherein said needle (1) is movable from a 
covered position wherein said bevelled end (A) is 
within the tube (2) to an uncovered position ri which 
said bevelled end (A) is exposed, and means ena- 
bling said bevelled end (A) to adopt a desired orien- 
^ion with respect to the tube (2). 

2. A daHce as claimed in claim 1 , wherein said tube 
(2) has a bend (C) in its length and the needle (1) 
has a bend (C*) in its length which conforms with 
the bend (C) of the tube (2), thereby orientating the 
bevelled end (A) with respect to the tube (2). 

3. A device as claimed in daims 1 or 2, wherein said 
needle (1) is hollow. 

4. A device as claimed in claims 1 . 2 or 3 further com- 
prising means for manoeuvering the needle with 
respect to the tuba 

5. A device as claimed in daim 4, wherein said means 
tor enabling said bevelled end (A) to adopt a 
desired orientation with respect to the tube (2) is 
provided by said manoeuvering means. 

6. A device as daimed in daim 4 or 5, wherein said 
manoeuvering means comprises a frst body (4) 
ccxinected to an end of the needle (1) spaced from 
the bevelled end (A}. 

7. A device as daimed in claim 6. wherein said first 
body (4) is provided with a first aperture there- 
through in communication with said hollow neecfle 

(1). 

8. A device as claimed in claims 6 or 7 further com- 
prising a second body (8) connected to an end of 
said tube (2) and wherein said second body (8) is 
provided with a first aperture therethrough to aBow 
the passage of said needle (1). 

9. A device as daimed in daims 7 or 8. wherein said 
first (4) and/or second body (8) has a second aper- 
ture extending from said first aperture to a surtee 
of the body. 

10. A device as daimed in daims 8 or 9, wherein said 
first and second bodies (4, 8) are provided with 
cooperating alignment means (7, 15) whereby 
cooperation of said means results in the bevelled 
end (A) of the needle (1) adopting a desired orien- 
tation. 

1 1 . A device as daimed in daim 1 0. wherein said align- 
ment means comprises a cooperating protrusion 



(7) and recess (15). 

12, A device as daimed in daims 8. 9. 10 or 11, 
wherein said first and second bodies (4. 8) have 
5 means for indicating the relative position of the bev- 
elled end (A) of the needle (1) with respect to an 
end of the tube (2) spaced from said second body 

(8) . 

10 13. A device as claimed in daim 12. wherein said indi- 
cating means is provided by the cooperation of a 
protrusion with one of at least two spaced apart 
apertures. 

IS 14, A device as daimed in any one of daims 8 to 13, 
wherein said first and second bodies (4. 8) form a 
tuer anangement. 

15. A device according to any one of claims 3 to 14, 
20 wherein said needle (1) and/or said tube (2) Is or 
are formed from a material having shape memory 
properties such that the needle (1) or tube (2) will 
adopt said bend at a given temperature. 

25 16. A device as claimed in daims 15. wherein said 
materia is a nick^ titanium alloy. 

17. A method of assembling a flexible transintimalreca- 
nalisation device adapted to be guded through the 

30 vasculature of a patient having a guide tube (2), a 
flexible needle (1) having a bevelled end (A) and 
located in said tube (2), a body (4) connected to an 
end of the needle (1) spaced from said bevefled end 
(A) and means enabTtng the bevelled end (A) to 

3s adopt a desired orientation with respect to the tube 
(2) wherein said method comprises the ^eps of 
threading the end of the needle (1) spaced from 
said bevelled end (A) through the guide tube (2) 
until it extends beyond an end of the tube (2) and 

40 connedir^ said body (4) to the end of the needle 

(1) . 

ia A method of assembling a flexible transintffnalreca- 
nalisation device adapted to be guided through the 
45 vasculature of a patient having a glide tube (2) with 
a bend (C) tn its l^gth. a flexftsle hollow needle (1) 
having a beveled end (A) and located In said tube 

(2) and means enabling the bevelled end (A) to 
adopt a desired orientation with respect to the tube 

so (2) wherein said method comprises the steps of 
threading a styl^ into the tube until an end of the 
stylelte extaids beyond the bevelled end (A) of the 
needle (1), insertfng the needle (1) and stylette into 
the tU)e (2) until a desired position is reached and 

55 withdrawing the stylette. 
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PatentansprOche 

1. Flexible transintimale Rekanalisationseinrichtung. 
welche dazu geeignet ist, durch eine Gefdsstaiktur 
eines Patienten gefuhrt zu werden. wobei sie eine 
FQhrungshQlse (2), eine flexible Nadel (1), die ein 
abgeschragtes Ende (A) aufweist und in der Fuh- 
rungshOlse (2) angeordnet ist. vwobei die Nadel (2) 
aus einer verdeckten Position, in welcher sich das 
abgeschrdgte Ende (A) innerhab der Fuhrungs- 
hulse (2) befindet. in eine ungeschOtzte Position. In 
welcher das abgeschrSgte Ende (A) frei ist. beweg- 
bar ist. und eine Einrichtung umfasst. die dazu 
geeignet ist. dass das abgeschrSgte Ende (A) eine 
gewunschte Ausrichtung im Hinblick auf die Fuh- 
rungshOlse (2) annimmt. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeidinet. dass die FuhrungshOlse (2) einen Kur- 
venabschnrtt (C) auf ihrer Ldnge und die Nadel (1) 
einen Kurvenabschnitt (C) auf ihrer Lflnge aufwast. 
welcher mit dem Kurvenabschnitt der FQhrungs- 
hQlse (2) Qbereinstimmt, wodurch die Ausrichtung 
des abgeschragten Endes (A) im Hinblick auf die 
FuhrungshOlse (2) erfblgt 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet. dass die Nadel (1) hohl ist. 

4. Vorrichtung nach Anspruch 1 , 2 Oder 3, welche fer- 
ner eine Einrichtung zum Lenken der Nadel im Hin- 
blick auf cfle FQhrungshQlse aufweist. 

5. Vorrichtung nach Anspruch 4. dadurch gekenn- 
zeichnet. dass die Einrichtung. die dazu geeignet 
ist. dass das abgeschrSgte Ende (A) eine 
gewunschte Ausrichtung im Hinblick auf die FQh- 
rungshQlse (2) annimmt. durch diese Lenkeinrich- 
tung gebildet wird. 

6. Vorrichtung nach Anspruch 4 oder 5, dadurch 
gekennzeichnet. dass die Lenkeinrichtung einen 
ersten KOrper (4) aufweist. der mit einem dem 
abgeschrdgten Ende (A) fernen Ende der Nadel (1) 
verbunden ist. 

7. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, dass der erste Kfirper (4) mit einer ersten 
Offnung versehen ist. durch die er in Verbindung 
mit der hohlen Nadel (1 ) steht. 

8. Vorrichtung nach Anspruch 6 Oder 7. welche des 
weiteren einen zwaten K6rper (8) aufweist der mit 
einem Ende der FQhrungshQlse (2) verbunden ist, 
wobei der zweite K6rper (8) mit einer ersten Off- 
nung versehen ist, durch die ein Durchfuhren der 
Nadel (1) gewahrletstet ist. 



9. Vorrichtung nach Anspruch 7 oder 8, dadurch 
gekennzeichnet dass der erste (4) und/oder zweite . 
KCrper (8) eine zweite Offnung aufweist. welche 
sich von der ersten Offnung zu einer Oberfldche 

5 des KOrpers erstredcL 

10. Vorrichtung nach Anspruch 8 oder 9, dadurch 
gekennzeichnet dass die ersten und zweiten KOr- 
per (4. 8) mit zusammenwirkenden Ausrichtele- 

10 menten (7. 15) versehen sind, wobei das 
Zusammenwirken dieser Elemente dem abge- 
schrSgte Ende (A) der Nadel (1) ermOglicht eine 
gewunschte Ausrichtung anzunehmen. 

15 11. Vorrichtung nach Anspruch 10, dadurch gekenn- 
zeichnet, dass die Ausrichtelemente einen mit einer 
Einformung (15) zusammenwirkenden Vorsprung 
(7) aufweist. 

20 12. Vorrichtung nach Anspruch 8. 9, 10 oder 11, 
dadurch gekennzeichnet dass die ersten und zwei- 
ten Kdrper (4. 8) Einrichtungen zum Anzeigen der 
relativen Position des abgeschrdgten Endes (A) der 
Nadel (1) im Hinblick auf ein Ende der FQhrungs- 

25 hQIse (2) rdumlich getrennt von dem zweiten KOr- 
per (8) aufweisen. 

13. Vorrichtung nach Anspruch 12. dadurch gekenn- 
zeichnet. dass die Anzeigeeinrichtung durch das 

30 Zusammenwirken. eines Vorsprunges mit einer von 
zumindest zwei . rSumlich getrennten Offnungen 
gebildet ist. 

14. Vorrichtung nach einem der Anspruche 8 bis 13. 
35 dadurch gekennzeichnet. dass die ersten und zwei- 
ten Kdrper (4. 8) eine Passitzanordnung ausbilden. 

15. Vorrichtung nach einem der AnsprOche 3 bis 14. 
dadurch gekennzeichnet. dass Nadel (1) und/oder 

40 FQhrungshQlse (2) aus einem Werkstoff gefbrmt ist 
Oder sind. der bezQglich der Form Erinnerungsei- 
genschaften aufweist so dass die Nadel (1) oder 
FQhrungshQlse (2) diesen gekrijmmten Abschnitt 
bei einer vorgegebenen Temperatur annehmen 

45 wird. 

16. Vorrichtung nach Anspruch 15. dadurch gekenn- 
zeichnet. dass der Weri<stoff eine Nickel-Titan- 
Legierung ist. 

50 

17. Verfahren zum Zusammensetzen einer flexiblen 
transintimalen Rekanalisationeinrichtung. welche 
dazu geeignet ist. durch eine Gefasstruktur eines 
Patienten gefQhrt zu werden, mit einer FOhrungs- 

55 hQIse (2), einer flexible Nadel (1). welche ein abge- 
schrdgtes Ende (A) aufweist und in der 
FQhrungshQlse (2) angeordnet ist, einem Kdrper 
(4). welcher mit einem dem abgeschrdgten Ende 
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(A) fernen Ende der Nadel vertxinden ist. und einer 
Einrtchtung, die e$ ermOglichen. dass das abge- 
schrdgte Ende (A) eine gewOnschte Ausrichtung im 
Hinbiick auf die FOhrungshCUse (2) annimmt 
dadurch gekennzeicfine!. dass das Verfahren die $ 
Schritte umfasst das dem al3gesclvagten Ende (A) 
feme Ende der Nadel (1} durch die FQhrungshOise 
(2) einzusetzen. bis es sich Qberdas Ende der FCtti- 
rungshOise (2) hinaus ersfreckt. und den KOrper (4) 
mtt dem Ende der Nadel (1 } zu veibinden. 70 

18. Verfahren zum Zusammensetzen einer flexiblen 
transintimalen Rekanalisalionsvonichtung. welche 
dazu geeignet ist, durch die GeftlsstruKtur eines 
Patienten gefuhrt zu wenlen, welche eine FQh- is 
rungshOlse (2) mft einem abgebogenen Bereich (C) 
auf ihrer Lange, eine flexibie hohle Nadel (1), wel- 
che ein abgeschrdgtes Ende (A) aufwest und in der 
FOhrungshulse (2) angeordnet ist, und eine Einrich- 
tung aufweist welche es ermOglicht dass das 20 
abgeschrdgte Ende (A) eine gewOnschte Ausrich- 
tung im Verhdttnis zu der FQhrungshCtfse (2) 
annimmt. dadurch gekennzeichnet, dass dieses 
V^fahren die Schritte umfasst, eine Sonde In die 
FQhrungshOise ^nzubringen, bis ein Ende der 2S 
Sonde sich Qber das abgeschrdgte Ende (A) der 
Nadel (1) hinaus erstreckt, die Nadel (1) und die 
Sonde in die FOhrungshOlse (2) einzus^en. bis 
eine gewOnschte Pbsition erreicht Ist und die 
Sonde zurOckzuziehen. 30 

Revendlcations 

1. Un dispositif flexible de recanalisatron transintima 
susc^ble d*dtre guidd k travers le systdme vascu- 3s 
laire du patient, comprenanftfr tube guide (2). une 
aiguille f lexftsle (1 ) prdsentarrt une extr^mit6 biseau- 

t^ (A) et dispose dans led'rt tube (2), danslequel 
ladite aiguille (1) est mobile depuls une position 
couverte dans laquelle ladtte eodr^mit^ biseautde 40 
(A) est k rmt^air du tube (2). jusqu'i une position 
d^couverte pour laquelle ladite extr^nttd btseaut^ 
(A) est expose, et des moyens permettant It lacfite 
extr^mit^ biseautde (A) de prendre une orientation 
souhait^ par rapport au tube (2). 4S 

2. Un disposrfif selon la revendcation 1 . dans lequel 
ledrt tube (2) pr^sente un coude (C) sur sa longueur 
et I'aiguille (1) pr^ente sur sa longueur un coude 
(C*). qui se conibrme au coude (C) du tjbe {2), de so 
mani^e k orienter rextr^mit^ biseaut^ (A) par rap- 
port au tube (2). 

3. Un dispositif selon les revendicattons 1 ou 2 dans 
lequ^ ladite aiguille (1) est aeusa ss 

4. Un dsposctif selon les revendications 1, 2 ou 3. 
conrprenant &r\ outre des moyens pour manoeuvrer 



raiguille par rapport au tube. 

5. Un dispositif selon la revendication 4, dans lequel 
lesdits moyens pour permettre k ladite extr^mitd 
biseautte (A) de prendre une orientation souhait^ 
par rapport au tube (2). sont constitu^s par lesdits 
nxjyens pour manoeuvrer. 

6. Un dispositif selon la revendicalion 4 ou 5. dans 
lequel lesdits moyens pour manoeuvrer comportent 
un premier corps (4) reli6 k une extr^mit^ de 
raiguille (1) et plac6 k distance de r^^it^ 
biseaut^ (A). 

7. Un dispositif selon la revendication 6, dans lequei 
ledit premier corps (4) est muni d'une premiere 
ouverture le traversant et en communication avec 
ladite aiguille aeuse (1). 

8. Un dispositif selon les revendications 6 et 7. com- 
prenant en outre un deuxi^e corps (8) reii^ k une 
extr^mrt^ dudtt tube (2). et dans lequei ledt 
deuxidme corps (8) est muni d'une premise ouver- 
ture le traversant pour permettre le passage de 
ladite aiguille (1). 

9. Un dispositif selon les revendicalions 7 ou 8. dans 
lequel lesdits premier (4) et/ou deuxi^e corps (8) 
prdsentent une deuxi^e ouverture s'^tendant 
depufs ladite premise ouverture jusqu*^ une sur- 
face du corps. 

10. Un dispositif selon les revendications 8 ou 9, dans 
lequel lesdits prenver et deuxt^e corps (4. 8) sont 
munis de moyens d*afignement coopdrants (7, 1 5). 
de telle manidre que la coop^ratksn desdits moyens 
ait pour rdsultat que i'extrdnvt^ biseaut^e (A) de 
Taigulle (1) adopte une orientation souhait^. 

11. Un dspositif sekm la revendication 10. dans lequel 
lesdits moyens d'alignement comportent une partie 
en saillte coopdrante (7) et une cavftd (15). 

12. Uh dispositif sekxi les revendications 8. 9, 10 ou 11. 
dans lequel lesdrts prmer et deuxi^e corps (4. 
8) comportent des moyens pour indiquer la position 
relative de P^dmrtd t)iseaut^ (A) de rafguifle (1) 
par rapport k une extr^mit^ du tube (2) espac^ 
dudrt deuxi^me corps (8). 

13. Un dispositif sek>n la revendication 12. dans lequel 
lesdits moyens dindication sont constituds par la 
cooperation d'une partie en saillie avec Tune parmi 
au moins deux ouvertures espac^ Tune de 
Pautre. 

1 4. Un dtspo^ sekxi Tune quekx^nque des re^endk:a- 
tions 8 ck 13. dans lequel lesdits prenrner et 
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deuxidme corps (4, 8) forment un agencement de 
luer. 

15. Un disposHif selon Tune quelconque des revendica- 
tons3 d 14. dans lequel ladite aiguille (1) et/ou ledit s 
tiise (2) est/sont fornn6(s) en un mat^iau pr^sen- 
tant des propri6t6s de m^moire de forme, de telle 
fagon que ralguille (1) ou le tube (2) adopte (edit 
coude k une temperature donn6e. 

10 

16. Un dispositif selon la revendication 15. dans lequel 
ledit mat^riau est un aliiage nickel titane. 

17. Un proc6d6 d'assemblage d'un dispositif flexible de 
recanalisation transintima susceptible d'§tre guidd is 
k travers le syst6me vasculaire d'un patient, pr6- 
sentant un tube guide (2), une aiguille flexible (1) 
munie d'une extr6mit6 biseaut6e (A) et dispos6e 
dans ledit tube (2), un corps (4) re!i6 k una extre- 
mity de I'aiguiile (1) espac6e de ladite extr§mit6 20 
biseaut6e (A), et des moyens permettant k Textr^- 
mit6 biseautee (A) d'adopter une orientation sou- 
haitee par rapport au tube (2), dans lequel ledit 
proc6d6 comporte les 6tapes consistant k visser 
I'extr6mit6 de I'aiguiile (1) espac6e de ladite extr6- 25 
mit6 biseaut6e (A) k travers le tube guide (2) 
jusqu'd ce qu'elle s'^tende au-del^ d'une extremity 

du tube (2) et k reller ledit corps (4) k rextr6mit§ de 
I'aiguiile (1). 

30 

1 8. Un proc6d6 d'assemblage d'un dispositif flexible de 
recanalisation transintima susceptible d'§tre guide 
k travers le syst6me vasculaire d'un patient, pr6- 
sentant un tube guide (2) muni d'un coude (C) sur 

sa longueur, une aiguille creuse flexible (1 ) pr6sen- 35 
tant une extremity biseautee (A) et dispos^e dans 
ledit tube (2) et des moyens pemiettant k I'extre- 
rriite biseaute (A) d'adopter une orientation souhai- 
tee par rapport au tube (2), dans lequel ledit 
precede comporte les etapes consistant k visser un 40 
stylet k rinterieur du tube, jusqu'^ ce qu'une exlre- 
mite du stylet s'etende au-deld de rextremite 
biseaute (A) de Taiguille (1), k inserer Taiguille (1) et 
le stylet dans le tube (2) jusqu'^ ce qu'une position 
souhaitee soit atteinte et ^ retirer le stylet. 45 
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